Remediation of soil polluted with HMW-PAHs by alfalfa or brome in combination with fungi and starch.
High-molecular weight polycyclic aromatic hydrocarbons (HMW-PAHs) are common pollutants in soil of coal mining areas that affect the safety of crops and the environment. In a pot experiment, we compared the remediation potential of alfalfa (Medicago sativa Linn) and brome (Bromus inermis Leyss.) either alone or in combination with starch or Fusarium sp. strain ZH-H2 for a farmland soil contaminated with 4-6-ring PAHs from a coal mine area. The alfalfa and brome alone treatments reduced the concentrations of most HMW-PAHs. However, when starch was added, the removal rates of indeno(1,2,3-cd)pyrene and benzo(ghi)perylene were significantly higher for brome than for alfalfa. When ZH-H2 was combined with brome, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and benzo(ghi)perylene degradation rates were significantly enhanced compared with brome alone. In contrast, an antagonistic effect was observed between alfalfa and Fusarium. The brome, starch and ZH-H2 combination resulted in far better removal rates than the alfalfa combination. Maximum removal rates were obtained with the brome + starch + ZH-H2 combination for benzo(k)fluoranthene (42.64%), benzo(a)pyrene (51.01%), indeno(1,2,3-cd)pyrene (62.29%), and benzo(ghi)perylene (74.85%). These removal rates were 829.78%, 182.34%, 46.13%, and 70.94% higher than the equivalent alfalfa combination treatments. The lignin peroxidase activity was significantly increased in the presence of starch, ZH-H2 and brome, consistent with the increased removal rates of HMW-PAHs.